Introduction
Firms in sub-Saharan Africa (SSA) face far greater hurdles than any of their counterparts in the rest of the developing world when it comes to international trade. In effect, it takes the average SSA firm This research intends to add to the ongoing research on how reducing trade costs though trade facilitation initiatives would affect the trade behavior of firms. It brings some improvement over and expansion of some key papers that particularly focus on the SSA context. One of these contributions is Hoekman and Shepherd (2015) who analyzed the distributional impacts of trade facilitation reforms, and drew some implications for African firms. Unlike the authors, we consider a broader range of trade facilitation indicators that go beyond customs efficiency (i.e., the time it takes to trade) to encompass additional measures, such as: the quality of the telecommunication infrastructure proxied by the usage of websites or e-mails, which could provide foreign business opportunities; access to credit that reveals the ease with which firms can recourse to trade finance; the state of the energy infrastructure, captured by the incidence of electric power outages, and that tells about the possibility for firms to increase their output and, consequently, their supply to foreign markets (exports) as well as their demand for foreign inputs (imports); and the efficiency of the overall government regulations captured by the time spent by the senior management dealing with them.
Furthermore, pulling all firms from all over the world together in the same analytical framework may not tell much about the relative complexity of the trading environment in the African context and how it specifically translates into the relationship between trade facilitation and trade performance. Singling out African firms, as opposed to burying them in the pool of developing countries' firms, may be a better approach to investigating "why don't African manufacturers export more?" (Clarke, 2005) , or whether "Africa is different" (Iwanow and Kirkpatrick, 2009) .
Moreover, looking into how trade facilitation initiatives affect the intensity with which firms are trading may not tell us why firms decide to enter exporting or importing in the first place. With the belief that the likelihood to start trading with the outside world and the amount being traded are governed by two different generating processes, owing in part to the different nature of the trade costs involved (essentially fixed or sunk costs for market entry and variable costs for continuing trade), it is equally interesting to look at both the likelihood to trade and trade intensity. The combination of the latter would provide a broader and more accurate picture of trade performance.
A careful analysis of how a broader range of trade facilitation measures impact both the likelihood and the propensity to export and import would help in the prioritization among various reforms that tend to be very costly to implement, especially in the context of limited government budgets in the sub-continent. 3 It will therefore contribute to the design of targeted and effective public policies that would unlock the trade potential of SSA firms. This could in the end lead to a better exploitation of specialization opportunities in international markets and a greater integration into global value chains.
Using the World Bank's Enterprise Survey data of close to 50,000 firms from 80 developing economies (of which nearly 10,000 firms are from 20 SSA economies) and spanning from 2010 to 2016, the paper develops a model that accounts for the self-selection of firms into foreign markets either as exporters or importers. The first part (Probit) helps identify the factors that affect firms' decision to enter exporting or importing, while the second part deals with the determinants of trade intensity for trading firms.
The results suggest that when it comes to firms' trade behavior, all components of trade facilitation tend to matter. In effect, a reduction in the time it takes to clear imported or exported goods or in the management time spent dealing with government regulations, a greater use of telecommunication tools (websites or e-mails), a reduction in the incidence of power outages, and an improvement in the functioning of the credit market all contribute to significantly increase firms' likelihood and intensity to both export and import. The results tend to be more pronounced for firms in SSA than their counterparts in the developing world, in part because of the more adverse effect of the current trade environment. In addition, exports appear to be more responsive to imports, suggesting no deterioration in the balance of trade as a result of reducing trade bottlenecks. Moreover, the results suggest a sizable distributional effect along firms' size, depending on the trade facilitation indicators and the trade direction. In particular, smaller firms tend to benefit the most from improving regulations and customs in both export and import markets; access to finance and the quality of the energy infrastructure generate greater gains for smaller firms in export markets and for larger firms on the import front; and a reduction in power outages benefits equally both smaller and larger firms in exporting markets, but larger firms tend to gain the most in the importing markets.
The rest of the paper unfolds as follows. The next section briefly discusses the literature. Section 3 details the methodology. Section 4 presents the data. Section 5 discusses the results. Section 6 offers some concluding remarks.
Review of the literature
Trade facilitation, in its narrowest sense, is about reducing the costs of moving goods across borders. More broadly, it is customary to distinguish between the "hard" components that relate to tangible infrastructure such as roads, highways, ports, telecommunications, on the one hand, and the "soft" components that refer to intangible aspects of the likes of transparency, customs management, business environment, and other institutional aspects, on the other hand (Portugal-Perez and Wilson, 2010) .
A large body of both theoretical and empirical literature has provided a significant amount of evidence that clearly shows that facilitating trade would greatly benefit firms. For instance, various insights from a new class of "heterogeneous-firm" models of international trade have suggested that, by reducing both direct trade costs and trade transaction costs, trade facilitation increases the likelihood that non-exporting firms start to export as well as the profitability and trade volume of existing exporting firms. To the extent that there is a learning-by-exporting mechanism, on one hand, and that the rationalization effect by which less efficient firms exit the markets fully takes place, on the other hand, trade raises productivity at both firm and industry levels, and it is associated with large welfare gains (see, for instance, Melitz and Redding, 2014; Bernard et al., 2006 Bernard et al., , 2003 Melitz, 2002; Yeaple, 2002; De Loeckera, 2013) .
The empirical literature tends to corroborate these theoretical findings, particularly those that focus on SSA firms. For instance, Hoekman and Shepherd (2015) showed that trade facilitation, in terms of reducing the time it takes to clear customs, has the potential to improve African firms' participation in global value chains through increased direct exports and imports. The authors also suggested that these trade gains accrued to small and large firms alike, and exports tend to increase faster than imports as a result of reduced trade time, suggesting a positive short-term adjustment of the balance of payments. Hoekstra (2013) showed that trade facilitation can increase African firms' likelihood to participate in international markets, and that lowering trade barriers would lead to an increased propensity to export. The results tend however to vary across a broad range of trade facilitation measures, with telecommunication, transport and energy infrastructure being associated with greater benefits. Iwanow and Kirkpatrick (2009) suggested that export performance of African manufacturing firms was impeded by poor infrastructure and unfriendly regulations. Clarke (2005) showed that restrictive trade regulation, as well as poor customs administration were key explanations of why African firms have been unable to gain a strong presence in the global manufacturing market and why, 26 A. Seck / Journal of African Trade 3 (2016) 23-39 consequently, the region has remained highly dependent upon a narrow range of primary commodities for their export earnings, which in turn has left them fairly vulnerable to market shocks. Trade facilitation has also been found to generate additional trade benefits. By reducing trade costs, it promotes trade diversification, thereby reducing the vulnerability to foreign shocks. Dennis and Shepherd (2011) suggested that a 10% decrease in trade costs, such as those related to document preparation, inland transport, customs, and port charges would lead to a 3 to 4% increase in the number of products being exported. This turned out to be greater than the impact of a reduction in market entry costs, with a similar cut resulting in an increase of only 1% in the range of exported products.
Furthermore, trade facilitation contributes to increase the survival of existing exporting firms, as shown by Fugazza and Molina (2011) . They suggested that high export costs systematically increased the probability of export failure. World Bank (2012) also suggested that the short survival of African firms in export markets was largely explained by relatively high trade costs in the continent.
In addition, facilitating trade has been found to reduce the likelihood that firms engage in informal/ illegal cross-border trading. Lesser and Moise-Leeman (2009) showed that measures that contribute to reduce transaction costs associated with mandatory trade-related procedures, along with mechanisms that lessen the complexity of trade-related regulations and requirements had the potential to encourage African traders to switch from informal to formal trading.
Overall, the ongoing research on how trade facilitation would impact firms' trade behavior has indeed produced a significant amount of evidence that would convince of the necessity to undertake the associated reforms in order to unlock the international trade potential of firms. But most of the papers tend to tackle a few issues at a time, thereby reducing the scope of the analysis and the implications of the research outcomes for public policy. For instance, Hoekman and Shepherd (2015) looked at only one component of trade facilitation; that is, border efficiency, or the time to trade. From a policy standpoint, this may not tell much about the overall complexity of the multifaceted trade environment, to the extent that the single indicator may not reveal the burdensome nature of the whole environment. The same goes for papers that have looked at particular sectors, such as manufacturing, or just one side of trade, such as exports (Hoekstra, 2013; Iwanow and Kirkpatrick, 2009; Clarke, 2005) . By analyzing how a broader range of trade facilitation indicators affect both the likelihood and the propensity to export and import across various industries, this research could significantly add to the existing body of knowledge, and offer strong policy implications as far as prioritizing among the costly trade reforms is concerned in the SSA context of relatively tight and overstretched government budgets.
Methodology
It is a well-established stylized fact that relatively few firms are engaged in cross-border trading (see Greenaway and Kneller, 2007; Eaton et al., 2004; and Tybout, 2003 , for some reviews of the literature). SSA firms are no different, and to the extent that trade costs are higher in the sub-continent, it is expected that far fewer firms participate in international markets, and most of them either sell at or purchase only from home. A typical firm-level dataset on trade is therefore a mixture of zero and positive trade (trading and non-trading firms). The following benchmark model is to be considered:
for each j = 1,…,n firms. The vector Y j measures trade (exports or imports). TFI j is the vector of trade facilitation indicators: customs (number of days to export/import), regulations (percentage of senior 27 A. Seck / Journal of African Trade 3 (2016) 23-39 management time spent dealing with regulations), energy (number of power outages in a typical year), telecommunications (use of email or website), and finance (access to formal credit). X j is a vector of control variables at firm, industry, and country levels. They include firms' age, size (employment), formality status (registration), foreign ownership, manager's experience, labor productivity, internationally-recognized certificate, and location in the capital city. The detailed list of the variables and their specification are shown in the annexes (Table A3) .
As the explained variable Y j is zero-inflated, regular OLS (or GLS) would yield biased and inconsistent estimates. An alternative approach should be able to tell first why some firms trade and other do not (zero and non-zero trade), and then, for existing trading firms, what drives the extent to which they trade (positive trade). A two-sage selection model is therefore needed as it explicitly distinguishes between the two data-generating processes.
We differentiate the variables included in the vector of controls X j by adding two more in the first-stage Probit model only: the share of trading firms and the share of foreign-owned firms in the industry. The use of these two exclusion restrictions in the structural equation is a better approach when it comes to model identification, as using the same vector in both the structural and the linear equations generally leads to imprecise estimates (incorrect standard errors) due to the collinearity between the Mill's ratio and the explanatory variables (Wooldridge, 2002) . The addition of these variables follows the literature that puts forth the idea of export spillovers: a given firm is more likely to start trading with the outside world when its direct competitors are exporters; this is also the case when the sector is open to foreign direct investments from which indigenous firms can learn or with which they can establish vertical or horizontal commercial linkages (see for instance Koenig et al., 2010; Kee, 2015; and Aitken et al., 1997) .
One potential issue when dealing with various components of the trade environment is their multicollinearity, as the quality of the environment as a whole tends to translate into all of its individual component elements. In a country with a friendly trade environment, all of the energy, financial and telecommunication infrastructure and the regulatory framework tend to be of high quality, while in a country with an adverse environment, all of the component elements may be of low quality. However, to the extent that the data are able to capture the heterogeneity of national efforts that have not succeeded in improving simultaneously all aspects of the trade environment, such a multi-correlation may not be an important issue. This is suggested in Table A1 in the annexes that shows relatively low pair-wise correlation coefficients among the trade facilitation indicators. The highest is for customs efficiency indicators on the import side and on the export side, with a figure of 0.69. They will luckily enter the regression equations separately, one for imports, the other for exports. The second highest coefficient is 0.44 between telecommunication and finance, which in the end may not be that harmful to the whole quality of the regression results.
Furthermore, although the surveys tend to be similar in their design, there are some noticeable differences that could potentially affect the results, if not properly accounted for. The country surveys are conducted in different periods and values are expressed in local currencies. Instead of accounting separately for these cross-country differences without bringing additional issues (for instance by converting values into a single denomination), we simply add country dummies that will also account for additional differences which may not be observable. Furthermore, it is customary to control for industry fixed effects, but this may cause some redundancy as we have already included two industry-based variables (share of trading firms and foreign-owned firms).
The two-stage Heckman selection model will be estimated by considering separately imports and exports. The results will tell about the extent of the short term adjustment of the balance of payments. We will first consider the whole sample so as to reveal broad trends in the developing world, and then only firms from SSA to see whether the latter tend to respond differently to any change in their trading environment. We will include interactions between trade facilitation variables and firm size to capture any distributional effects; that is, whether larger firms will benefit more than smaller firms from any given trade facilitation reform.
Data and descriptive analysis
Cross-sectional, firm-level data from the World Bank's Enterprise Surveys are used, with a total of close to 50,000 firms across 80 developing countries (20 from SSA). The surveys are conducted at different points in time, between 2010 and 2016.
5 Table 1 offers some descriptive statistics of the data. Consistent with the literature, relatively fewer firms are actually engaged in international trade. In effect, only 17% do export directly (23.5% for both direct and indirect exports). This is in the broad range of figures in most developed countries (such as 17.4 in France, and 14.6% in the US -see Eaton et al., 2004) . On the import side, the figure is relatively higher, but firms that actually import material inputs and supplies are still in the minority, with only 29.1%.
In addition, firms in developing countries that enter foreign markets tend to trade relatively intensely, and more so than their counterparts in developed economies. On average, close to half of the total output of exporting firms is sold abroad, against 21.6% in France and only 10.3% in the US (see again Eaton et al., 2004) . Figures for imports are again higher, with 52.3% of inputs being of foreign origins. The greater incidence of imports in developing countries could be indicative of a weakly vertically-integrated domestic production base that would otherwise have been a great provider of input materials to domestic firms.
African firms tend to be less likely to participate in foreign markets than firms in the rest of the developing world, either as exporters (only 11.2% do export directly, and 16.7% for both direct and indirect exports), or as importers (23.1%). This could be the result of a low production capacity that provides relatively little room for foreign sales and demand for foreign inputs. Alternatively, it could be suggestive of a less friendly trade environment that would make entry costs to foreign markets relatively higher in SSA. Nevertheless, once they succeed into entering foreign markets, SSA firms tend to trade more intensively than firms from other developing countries (about 3-percentage point higher than the average). On the import side, the reason could be the greater need for foreign inputs as a result of lower domestic production of input materials. On the export side, a weak domestic demand as a result of lower national income would translate into larger differential of opportunities between domestic and foreign markets and higher incentives to sell abroad.
The data also provide a first glimpse at the unfriendliness of the trade environment that face SSA firms compared to their foreign counterparts. It takes 4 more days to clear imported goods in SSA. Less than one-fifth of firms have access to credit or trade financing, which is about half the average in the developing world. While a little over half of SSA firms have websites or use e-mails, close to three-quarters of typical firms in developing countries do. Energy infrastructure is of lower quality in SSA, as indicated by a greater incidence of electric power outages: 144 times per year, which amounts to at least 156% higher than elsewhere in the world.
What appears to be positive aspects of the trade environment in SSA as opposed to the rest of the developing world is the time spent dealing with government regulations (a 2 percentage-point differential) and the customs clearance time for exports (close to 2 days). Whether such differences are significant enough to tell how firms in SSA may respond differently to various trade facilitation measures would require rigorous analyses.
Figs. 1 and 2 in the annexes offer a first step toward understanding how improving trade environment would affect the probability of entry into foreign markets and the trade intensity. Overall, the panels tend to suggest positive outcomes, although in some cases the results may be less conclusive, as related to the slope of the fitted line or the sign. A more formal analysis would put these relationships into a multivariate regression framework that controls for additional factors and corrects for potential biases. Table 2 shows the estimation results from an OLS and a Heckman selection models for all countries and for SSA countries, first for exports and then for imports. The OLS estimates and the Heckman selection model estimates tend to be very different, suggesting the presence of a selection bias. This is confirmed by the statistical significance of the Mills' ratio and the coefficients on the exclusion restriction variables in the first-stage Probit model (shown in Table A2 in the annexes).
Results
Overall, trade facilitation variables affect significantly both exports and imports in a way that one would predict. This is the case for the whole sample and when only SSA firms are considered. In effect, a reduction in the time spent by senior management dealing with public regulations, a decrease in the frequency of power outages, a greater usage of telecommunication tools, an improved access to credit and loans, and a reduction in the customs clearance time all contribute to increase the intensity with which firms trade with the outside, either as exporters or as importers. These results add to general literature that shows that improving the trade environment, by reducing the trade transaction costs, is beneficial to trade performance of firms, as they tend to trade a greater amount of inputs and output. The results also indicate that exports tend to respond more than imports to a change in trade facilitation indicators, except for regulation and finance in SSA. The differential is as high as 4 percentage points (finance) for the whole sample and 10.6 percentage points (telecommunication) for SSA firms. This greater response of exports is in line with Hoekman and Shepherd (2015) , and is suggestive of a positive trade balance adjustment to trade facilitation reforms. It is also an indication that, in the short run, firms are more able to adjust output and export volumes than input and import volumes because the former may not involve a significant change in the production techniques (especially for firms operating below full capacity). Furthermore, while an increase in exports (foreign sales) directly translates into greater firms' revenue, a change in imports or purchase of foreign inputs raises production costs, which may have an adverse effect on firms' profit, at least in the short run.
When it comes to SSA versus the rest of the developing world, firms in the sub-continent tend to be more responsive to a changing trading environment. On both export and import sides, an improvement in any component of the trade environment is conducive to a greater increase in trade intensity of African firms (except for access to finance as related to exports, for which SSA firms tend to gain less). The gain differentials range from 0.3 (customs clearance) to 9.5 percentage points (telecommunications) for exports, and from 0.2 (customs clearance) to 4.0 percentage points (finance) on the import side. These relatively larger potentials for trade expansion of firms in SSA could be a result of the greatest hurdles firms face in the subcontinent; these impediments to trade provide a greater scope for trade reforms. The extent to which these reforms are characterized by some form of diminishing returns could also further rationalize why African firms would gain much more from reforming the trade environment.
The coefficient estimates on the controls suggest additional explanations of trade behavior of firms. In all developing countries, including SSA, formality is associated with a greater trade incidence, granted that informality may prevent firms from entering into and developing lasting foreign business partnerships. Furthermore, foreign-owned firms trade more intensely than their domestically-owned counterparts, as a result of their relatively greater knowledge of foreign markets, which in many instances are their countries of origin. So do firms with more experienced managers who tend to have a better understanding and reading of the industry dynamics and foreign market prospects. Moreover, increased productivity is associated with more imports and exports, as the corresponding demand for inputs and the possibility to sell abroad rise. As far as the geographical location is concerned, the capital cities in many developing countries, including SSA, offer better economic infrastructure, including trade facilities. They also tend to be directly connected to foreign markets, as most of them have been developed around ports. As a result, firms located in capital cities tend to trade more with the outside world. Finally, as a mark of reputation and quality, an internationally-recognized certificates contribute to help boost trade relations with foreign partners.
SSA firms depart from the rest of the developing world as far as the remaining characteristics are concerned. For instance, when it comes to size, larger firms tend to import more in SSA, while smaller firms do so in the developing world as a whole. Firms' age appears to matter only for SSA firms, as older ones have a tendency to import more but to export less than their younger counterparts. To the extent that a relatively high entry cost in export markets is responsible for a very low survival rate of exporters in SSA (World Bank, 2012), one could expect, at any given point in time, to find older firms struggling to export greater volumes or on the brink of exiting the export markets. On the import side, foreign competition tends to be less harmful, and a longer reliance on foreign supplies could translate into relatively more imports.
In addition to looking at the gains from facilitating trade across both sides of trade flows and across countries, Table 3 explores an additional distributional effect related to firms' size. By interacting trade facilitation variables with firms' size, the models tell whether any gains as a result of facilitating trade vary between small and large firms. The results show that, while size per se appears to matter only for importing firms, it tends to affect the distribution of trade benefits across firms on either side of trade.
For developing countries as a whole, smaller firms tend to benefit the most from better regulations and efficient customs procedures in both export and import markets. Improving access to finance and the quality of the energy infrastructure generates greater gains for smaller firms on export markets and for larger firms on the import front. In addition, a greater usage of websites and e-mails to communicate with clients tends be more beneficial to larger firms.
As for SSA firms, and with respect to firms' size, the distributional effect of the trade gains shows similar patterns when it comes to regulation and energy. But they are different for the remaining trade facilitation indicators. On both export and import markets, larger firms tend to reap greater benefits from a better functioning of the credit market, and their smaller counterparts from an improved usage of telecommunications. A reduction in customs clearance time benefits smaller firms the most on the export side and larger firms on the import side. In the end, the design of targeted trade facilitation measures may need to account for these distributional patterns. Table A2 in the annexes shows the results from the first step Probit estimation in the selection models with modifying terms. Overall, as far as SSA firms are concerned, a greater rationalization of Values between parentheses are the standard errors, and significance at 1, 5, and 10% are indicated by ***, **, and *.
government regulations, and the resulting reduction in the management time dealing with the latter, increases the probability that firms enter into export and import markets, more so for import markets, and irrespective of size. A reduction in the incidence of power outages, as a result of an increased efficiency of the energy infrastructure, increases the likelihood that firms start exporting or importing, and smaller firms tend be more responsive than their larger counterparts. Furthermore, an increase in the usage of telecommunication tools is more likely to lead smaller firms to start exporting and larger firms to enter into imports. Finally, an improved access to finance is more important for smaller firms on import markets, so do efficient customs procedures on both import and export markets. The results also suggest additional factors that affect firms' decisions to start exporting or importing, as related to the control variables. Of particular interest is how the share of exporting firms and foreign capital in the industry may impact firms' trade behavior. The estimation results point to some learning process among firms, as a given firm is more likely to start exporting or importing in industries with a larger share of existing trading firms or foreign-owned firms. This is very much in line with most of the literature on trade spillovers.
Overall, the results tend to establish once more that firms in SSA have a tendency to respond differently compared with their counterparts in the outside world. The responses vary greatly across trade facilitation measures and depending on which direction of cross-border trade one considers (export or import). Adding to the heterogeneity of the gains, there is a sizable distributional effect along the firm size dimension, and presumably other dimensions. This points to a political economy issue when governments across the sub-continent have to prioritize among the various trade facilitation measures, which are urgently needed to increase the presence and performance of SSA firms in the international trade arena.
Conclusion
This paper was concerned with empirically analyzing how trade facilitation initiatives would affect: (i) the probability that non-trading firms in developing countries, particularly those in sub-Saharan Africa, would start exporting and importing, and (ii) for already trading firms, how those initiatives could impact the extent to which they would actually trade. A broad range of trade facilitation indicators were considered, including: the quality of public regulations, energy and telecommunication infrastructure, trade finance, as well as customs clearance.
The results from models that control for self-selectivity into export and import markets, based on data from the World Bank's Enterprise Surveys, suggest that firms in SSA are poised to reap greater benefits from trade facilitation initiatives than their average counterparts in the developing world. They also tend to respond more on the export side than on the import side, suggesting a positive adjustment of the balance of payments, at least in the short run.
However, the sizable distributional effect of the gains among firms of different sizes points to an internal dimension of the political economy challenge of trade facilitation reforms. In the end, the actual prioritization of the trade reforms may depend on the political balance of power among the various industrial segments, as well as on a full measurement of the implementation costs of these reforms that need to be compared with the expected trade gains. Such an exercise should reveal the true economic and social benefits of trade facilitation reforms in the sub-continent. Table 3 above. Values between parentheses are the standard errors, and significance at 1, 5, and 10% are indicated by ***, **, and *. Number of exporting/importing firms over the total number of firms in the industry (%)
Share of foreign firms in the industry
Number of foreign-owned firms (as defined above) over the total number of firms in the industry (%) 38 A. Seck / Journal of African Trade 3 (2016) 23-39
